Method for initializing a digital decoder and decoder implementing such a 

method 

Background of the invention: 
5 1 . Field of the invention 

The invention relates to a method for initializing a digital decoder 
comprising a tuner capable of receiving, in succession, data on several 
frequencies, each frequency being able to carry a data transport stream 
containing forthcoming events tables transmitted by service providers. It also 
10 relates to a decoder implementing such a method. 

2. Description of the related art 

The invention is more particularly concerned with a multipurpose 
digital decoder intended to be sold without subscription by a particular operator 

15 and capable of receiving audiovisual services or channels transmitted by 
satellite, by cable or by the so-called digital terrestrial route. 

An operator generally transmits a bouquet of services, that is to say a 
collection of audiovisual channels or of other services transmitted via satellite, 
cable or over the airwaves (also referred to as the digital terrestrial route). The 

20 users can access these services by way of a decoder linked to a television and 
to an appropriate antenna or to an appropriate connection to the cable. 

A significant quantity of services is now broadcast free according to 
the DVB standard (ETSI EN 300 468, "Digital Video Broadcasting (DVB); 
Specification for Service Information (SI) in DVB systems"), so that a 

25 multipurpose decoder without subscription is capable of accessing these 
services, which are typically free audiovisual channels. This type of decoder can 
also be used to access pay-TV service bouquets. The user of the decoder must 
in this case have taken out a fee-paying subscription with the service provider. 

The transmission of a service bouquet exploits several base 

30 frequencies. A frequency can carry about ten MPEG audio/video streams 
together with other digital data such as so-called Event Information Tables or 
EITs, defined in the aforesaid DVB standard. These EIT tables contain 
information about events or programs that will be transmitted on a particular 
service (start time, duration, descriptor of the event, etc) and are transmitted by 

35 being repeated with a certain periodicity in the audio/video data transport 
stream. 

According to the aforesaid DVB standard, EIT tables are of two 

types: 
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- "present/following" tables that contain information relating to the 
event currently being transmitted on a specified service or to the event 
immediately following the latter; 

- "event schedule" tables that contain information about forthcoming 
5 events over a duration of from one to several days for a given service. These 

tables are called "forthcoming events tables" in the subsequent description and 
are denoted EITS (standing for "EIT Schedule"). 

The forthcoming events tables EITS are optional and are not 
necessarily transmitted by the service providers. When they are present, they 

10 are used by the digital decoders to generate program grids that can be 
displayed in a program guide (often denoted EPG standing for "Electronic 
Program Guide") on the screen of a television connected to the decoder so as 
to give the details of the events (such as films or transmissions) timetabled for 
the forthcoming days on the audiovisual channels that can be received by the 

1 5 decoder. 

The forthcoming events tables EITS may be transmitted in several 
possible ways by the operators. Some EITS tables may be transmitted on the 
same transport stream TS as the services to which they refer. In this case one 
speaks of an "EIT Schedule - Actual TS" in the aforesaid DVB standard. In the 

20 subsequent description we shall call them "EITS Actual". 

In addition, some EITS tables may be transmitted on one transport 
stream TS that contain information relating to services transmitted on different 
TS streams. In this case one speaks of "EIT Schedule - Other TS" in the 
aforesaid DVB standard. In the subsequent description we shall call them 

25 "EITS Other". 

A provider can choose not to transmit any EITS table (since this is 
not compulsory in the DVB standard). He may also transmit EITS Actual tables, 
for each TS stream in which he broadcasts services, or else only for certain TS 
streams in which he broadcasts services, for example those that transport 

30 audio/video data for cinema channels or sports channels for which the viewers 
wish to know the programs in advance. 

The provider can also transmit EITS Other tables on a specific TS 
stream, the EITS Other tables in this case comprising information about 
services broadcast by the provider on other TS streams. 

35 A problem then arises when one wishes to retrieve the information 

contained in these EITS tables so as to generate program grids. Specifically, 
the strategies of each provider being different, one never knows whether EITSs 
are or are not transmitted and whether they are EITS Actual or Other. 
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To consult a program grid, the user manipulates a remote control in 
order to activate a program guide envisaged in the decoder. He navigates 
around various menus by using his remote control to select the program grid 
that he wishes to have displayed, this grid being definable by a particular 
5 service (for example a channel number) and by data to be displayed (in 
particular a specified period of the day for which the user wishes to see the 
programs). To display the requested program grid, the decoder must retrieve 
the EITS tables transmitted by the provider of the service. 

Since the decoder does not know whether EITS tables are 

10 transmitted and in which form (EITS Actual or Other), the strategy adopted 
generally consists in the decoder driving the tuner so that it locks onto the 
frequency on which the service corresponding to the requested program grid is 
transmitted so as to search for the EITS Actual tables comprising information 
representative of a program grid requested by the user. In practice, the tuner 

15 locks onto a particular transponder transmitting, on a given frequency, the TS 
stream containing the audio/video data of the requested service. The data 
received on this frequency are analyzed until the decoder identifies EITS tables. 
If no EITS Actual table is transmitted for the requested service, this being the 
case for roughly half the free audiovisual channels for example, the decoder 

20 must analyze the data received over at least 10 seconds (corresponding to the 
rate of repetition of the EITS tables in the TS stream) before being able to 
inform the user that he cannot display information with regard to the requested 
program grid. If the user requests information about several services at the 
same time, the waiting time may thus be multiplied. Under these conditions, 

25 consultation of the program grids is not at all attractive for users. 

r 

Summary of the invention 

The invention remedies the drawbacks of the prior art by proposing a 
method for initializing a digital decoder comprising a tuner capable of receiving, 

30 in succession, data on several frequencies, each frequency being able to carry 
a data transport stream containing forthcoming events tables transmitted by 
service providers. The method comprises the steps consisting in analyzing in 
succession the data received on each transport stream so as to detect the 
presence of forthcoming events tables and recording in a memory of the 

35 decoder a list of identifiers of the service providers transmitting forthcoming 
events tables. 
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The method can furthermore comprise a step consisting in recording 
in the memory of the decoder, for each service provider that transmits 
forthcoming events tables, a list of identifiers of transport streams on which said 
tables are transmitted. 
5 The method can also comprise a step consisting in recording in the 

memory of the decoder an information item specifying for each transport stream 
whose identifier is stored in the list: 

- whether at least one forthcoming events table transmitted on the 
transport stream makes reference to a service transmitted on the same 

10 transport stream; and/or 

- whether at least one forthcoming events table transmitted on the 
transport stream makes reference to a service transmitted on another transport 
stream. 

According to a particular characteristic of the invention, the analysis 
15 time for the data received on a transport stream is a predetermined duration 

that is less than the period of repetition of the forthcoming events tables in the 

transport stream. i 
The initialization may be triggered automatically during the 

installation of the decoder, but it may also be triggered after this installation so 
20 as to perform an update. Advantageously, this installation is triggered on receipt 

by the decoder of an initialization signal, in such a way as to be transparent to 

the user. Initialization may also be triggered manually by the user. 

The invention also relates to a digital decoder comprising a tuner 

capable of receiving, in succession, data on several frequencies, each 
25 frequency being able to carry a data transport stream containing forthcoming 

events tables transmitted by service providers. The decoder also comprises a 

central processing unit including programmable means and linked to the tuner 

and suitable for driving it. The central processing unit is suitable for initializing 

the decoder by being programmed to analyze the data received on each 
30 transport stream so as to identify the presence of forthcoming events tables, 

and so as to record in a memory of the decoder a list of identifiers of service 

providers transmitting forthcoming events tables. 

The central processing unit can furthermore be adapted for recording 

in the memory of the decoder, for each service provider that transmits 
35 forthcoming events tables, a list of identifiers of transport streams on which said 

tables are transmitted. 
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The central processing unit can furthermore be adapted for recording 
in the memory of the decoder, an information item specifying for each transport 
stream whose identifier is stored in the list of identifiers: 

whether at least one forthcoming events table transmitted on said 
5 transport stream makes reference to a service transmitted on the same 
transport stream, said table then being of the "actual" type and/or 

whether at least one forthcoming events table transmitted on said 
transport stream makes reference to a service transmitted on another transport 
stream, said table then being of the "other" type. 

10 According to a particular characteristic of the invention, the decoder 

furthermore comprises means for generating a program guide on the basis of 
information contained in forthcoming events tables transmitted by the service 
providers. These means are adapted for presenting with a particular tag the 
services of providers whose identifier is not included in the list of identifiers. 

15 In order to present the forthcoming events of a given service of a 

provider whose identifier is included in the list of identifiers of providers, the 
program guide generation means are advantageously adapted for verifying in 
the list of identifiers of transport streams that transmit forthcoming events tables 
in respect of this provider whether at least one transport stream comprises an 

20 information item specifying that the transport stream transmits forthcoming 
events tables of "other type. In case of positive verification, the program guide 
generation means acquire the forthcoming events tables containing the 
information relating to this service by driving the tuner so that it locks onto a 
frequency corresponding to this transport stream that transmits forthcoming 

25 events tables of "other" type. In case of negative verification, the program guide 
generation means acquire the forthcoming events tables containing the 
information relating to this service by driving the tuner so that it locks onto a 
frequency corresponding to the transport stream that transmits the service. 

30 Brief description of the drawings 

The invention will now be described in greater detail, and with 
reference to the appended drawing. 

The single figure is a highly diagrammatic representation of a digital 
decoder connected to a receiving antenna and to a television set. 

35 
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Detailed description of a preferred embodiment of the invention 
The invention concerns a method for initializing a multipurpose digital 
decoder 1, represented in the single figure in the form of a block diagram, 
intended to be connected between a receiving antenna 2 and a television set 3, 
5 so as to access services, in particular audiovisual channels, broadcast by a 
service provider. The antenna 2 represented is a satellite reception antenna but 
it may also be an RF (or terrestrial) reception antenna. The connection to the 
antenna 2 may also be replaced by a connection to the cable. 

This decoder 1 may be sold in the form of a separate box, but it may 

10 also be integrated into a digital television. This type of decoder may be 
controlled by the user with a remote control 4, so as to select an audiovisual 
channel to be displayed, or else to display a program guide. It comprises a 
tuner 5 capable of receiving data transmitted on various frequencies. This tuner 
5 is linked upstream to the reception antenna 2 and downstream to a 

15 demultiplexer 6 which is itself linked downstream to a decoding unit 7 capable 
of converting an MPEG data stream corresponding to an audiovisual channel 
into a video signal utilizable by the television 3. 

As represented by dashed arrows in the figure, a central processing 
unit 8 comprising programmable means, which unit is also called a monitoring 

20 task, is linked to the tuner 5 and to the demultiplexer 6. The monitoring task 
drives the tuner 5 so that it locks onto a predetermined frequency, and it drives 
the demultiplexer 6 so that it extracts from the digital data originating from the 
tuner 5 the audio/video data corresponding to the audiovisual channel that the 
user wishes to display. 

25 The digital data transmitted on a given frequency in a transport 

stream TS generally comprise the audio/video data of several audiovisual 
services or channels and possibly forthcoming events tables EITS, each 
comprising information about events or programs that will be transmitted on a 
given service. These EITS tables are transmitted by being repeated every 10 

30 seconds maximum (in the case of tables containing information about the 
events of the next week) or 30 seconds maximum (in the case of tables 
containing information about events on days after the next week) according to 
the aforesaid DVB standard. 

All the data transmitted in a TS transport stream on a given 

35 frequency originate from a single provider, and the collection of services of one 
and the same provider is generally transmitted in several TS transport streams 
on several different frequencies. As we have seen earlier, when forthcoming 
events tables EITS are transmitted in a TS stream on a given frequency, these 
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tables may contain information relating to a service transmitted in the same TS 
stream (EITS Actual tables) or else information relating to a service transmitted 
on another TS stream (EITS Other tables). Not all providers necessarily 
transmit forthcoming events tables, and for roughly half of the free audiovisual 
5 channels, no EITS table is transmitted. 

During the first commissioning of such a decoder, an installation 
procedure is triggered. During this installation, the tuner 5 is driven by the 
monitoring task 8 so as to progressively scan the frequencies that it can 
receive, and when it receives data on a frequency, the demultiplexer 6 is 

10 programmed by the monitoring task 8 so as to extract from the data received on 
this frequency information from a services description table called SDT in the 
aforesaid DVB standard (standing for "Service Description Table"). This SDT 
table is divided into sections which each contain an identifier of the provider 
transmitting on a given frequency as well as the identifiers of the various 

1 5 services transmitted on this frequency in a transport stream TS. 

At the end of installation, a list of all the services that can be received 
in the decoder is recorded in the memory 9 so as to form a database intended 
to be utilized, inter alia, by the program guide of the decoder. This installation 
takes roughly two seconds for each transmission frequency, and the service 

20 identifiers stored are thereafter utilized by the program guide to present the user 
with a list of the available audiovisual channels. 

According to the invention, the presence of forthcoming events tables 
EITS comprising information about the programs that will be transmitted by 
various services is detected during the execution of a process for initializing the 

25 decoder that is driven by the monitoring task 8 and that is performed 
preferentially during the phase of installation of the decoder. For each EITS 
table detected, information is extracted from the table so as to construct a list of 
the providers that transmit EITS tables, detailing for each provider, the various 
transport streams TS in which EITS tables have been detected. This list is 

30 recorded in the memory 9 of the decoder which is a non-volatile memory. 

This list is advantageously utilized by the program guide to alert the 
user to the services of providers that do not transmit any information about their 
programs (those for which no EITS table has been detected during the 
initialization process) and those which do transmit such information, in 

35 correspondence with the services that have been detected during installation. In 
this way, when the user activates the program guide he has direct knowledge of 
those audiovisual channels (that is to say those services) for which no 
information about the programs is available. In the case where the user wishes 



to consult a program grid in respect of a service of a provider that does not 
transmit EITS tables, this saves the decoder triggering an EITS table search 
procedure that is bound to fail. 

The identification of the presence of EITS tables is advantageously 
5 carried out by analyzing the data received at the level of the demultiplexer 6 that 
comprises an audio/video output and an output reserved for digital data such as 
the EITS tables. More particularly, filters are implemented in the demultiplexer 6 
so as to extract from the stream of data received the data packets containing 
the EITS tables and so as to send these data to the monitoring task 8. 

10 Within the framework of the aforesaid DVB standard, the services 

transmitted are identified uniquely by a DVB triplet. The DVB triplet comprises 
an identifier of the provider of the service "original_network_icT, an identifier of 
the TS transport stream on which the service is transmitted (which also 
corresponds to a specified transmission frequency) "transport_stream_icf\ and 

15 an identifier of the service "servicejd". The DVB triplet is contained in each 
forthcoming events table EITS for a given service. To construct the list of 
providers transmitting EITS tables, it is therefore sufficient to extract from each 
EITS table detected, the "original_networkJd" data item appearing in the DVB 
triplet contained in the EITS table as well as the "transport_stream_id" data item 

20 for storing the TS streams in which EITS tables have been detected. 

Advantageously, an information item specifying for each EITS table 
detected whether it makes reference to a service transmitted on the same 
frequency - and therefore on the same TS stream - (EITS Actual table) or to a 
service transmitted on another frequency (EITS Other table) is also detected in 

25 such a way as furthermore to store in the list recorded in the memory 9 of the 
decoder a Boolean indicator indicating, for each TS stream in which EITS tables 
have been detected, whether EITS Actual tables are present and/or whether 
EITS Other tables are present. This information item is used by the program 
guide during acquisition of the data as we shall see later. 

30 The analysis of the data received on all the frequencies that the 

decoder can receive may prove to be rather lengthy if one takes into account, 
for each frequency, the repetition period of the EITS tables that may be as 
much as 30 seconds, or even 60 seconds in certain particular cases of digital 
terrestrial transmission. That is to say that if one waits 30 seconds on each 

35 frequency before deciding that there are no EITS tables transmitted, the 
initialization process may take a relatively long time given that the number of 
reception frequencies in a decoder may be as high as eighty. 
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In a preferred mode of implementation of the method, the analysis of 
the data received on a frequency is limited to a predetermined duration that is 
less than the repetition period of the EITS tables. This duration may for example 
be equal to two seconds, thereby reducing the initialization time while making it 
5 possible to compile a list of the providers for which EITS tables have been 
detected. More particularly, if no EITS table is detected after two seconds, then 
it will be considered that no EITS table is being transmitted on the analyzed 
frequency. Conversely, when EITS tables are detected on the analyzed 
frequency, the identification of one of them is carried out in two seconds 

10 maximum and any other EITS tables that may be transmitted on this frequency 
originate from the same provider. The detection of a single EITS table on a 
frequency is therefore sufficient to conclude that EITS tables are likely to be 
available for all the services transmitted by the provider whose 
"original_networkJd" identifier is contained in this EITS table. 

15 The initialization process just described may advantageously be 

synchronized with the installation of the decoder. Specifically, during the 
installation phase that is carried out upon first commissioning, the tuner scans 
the range of frequencies that it can receive, and when it receives data on a 
frequency, it is programmed to identify and record various parameters of the 

20 services present on this frequency. This installation takes roughly two seconds 
for each transmission frequency, and it may advantageously include the 
detection of forthcoming events tables and the recording in the memory 9 of 
data relating to these EITS tables. In this way, the execution of the initialization 
process is integrated into the installation of the decoder so that it is transparent 

25 to the user. 

The initialization process may also be carried out after the first 
commissioning with a view to updating the list recorded in the memory 9 which 
is liable to evolve over time. In this case, the initialization process may for 
example be triggered by the user by actuating a suitable control. In another 

30 mode of implementation, this initialization is triggered remotely by using a 
transmission frequency that is reserved for updates of the programs 
implemented in the decoder. During the design of a decoder a frequency band 
is generally reserved for performing remote updates of the decoder. These 
updates are then driven by the digital data received on a predetermined 

35 frequency, so that they are transparent to the user who need not concern 
himself with the parameter settings of his hardware. The decoder according to 
the invention can advantageously be programmed to trigger an initialization 
when it receives an initialization signal. These signals may be transmitted by the 
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service operator when significant changes occur in distribution, in particular 
when new forthcoming events tables are available. 

When the user runs the program guide of his decoder, the latter 
5 firstly verifies in the list stored during the initialization process, those services for 
which EITS tables have been detected. Thus, during the displaying of the 
program guide, the channels (or services) for which no EITS table has been 
detected, appear with an individual tag (in particular, a special logo, a particular 
color, a gray zone against the name of the channel, etc) so as to signal to the 

10 user that no information about this channel's forthcoming events is available. 
Thus, the user will not request information about the programs of this channel 
and will not wait unnecessarily for the decoder to attempt to find EITS tables for 
this channel for at least 10 seconds. 

When the user requests for example the displaying of the grid of 

15 programs of several channels (or services) for a particular timeslot, the decoder 
must firstly acquire the EITS tables corresponding to these channels. To do this, 
the decoder adopts the following strategy: it searches through the list of 
providers transmitting EITS tables (the list stored in its memory 9 during the 
initialization process) for whether EITS Other tables are transmitted by the 

20 providers of the channels requested by the user, and if so, on which transport 
stream TS these tables are transmitted. If such is the case, the decoder will lock 
on firstly to the transponder transmitting, at a given frequency, the TS stream 
containing EITS Other tables, that is to say information about forthcoming 
events of channels transmitted on other frequencies. 

25 The reason for this is that when EITS Other tables are detected on a 

frequency, this generally signifies that all the forthcoming events tables of the 
channels transmitted by this provider are transmitted on this frequency, which is 
also called a barker-channel. During the search for EITS tables, the favoring of 
the barker-channel frequency makes it possible to retrieve within a relatively 

30 short time the information about the program grids of all the channels 
transmitted by this provider. 

More particularly, the entire collection of forthcoming events tables 
transmitted in EITS Other form on the barker-channel frequency may be 
retrieved within a duration of between ten and thirty seconds depending on the 

35 rate of repetition of the tables. Retrieving these forthcoming events tables on 
various frequencies in EITS Actual form would lead to a duration equivalent to 
ten to thirty seconds, multiplied by the number of frequencies on which the EITS 
tables are transmitted. Thus, the favoring of the barker-channel frequency 
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makes it possible to significantly reduce the duration of acquisition of the 
forthcoming events tables and hence to improve the overall performance of the 
decoder's program guide. 



